After an initial establishment period of one to four years after planting, during which seedlings are developing an extensive root system, Scotch pine usually grows so rapidly that long intemodes between whorls of limbs and laterals of varying length give the trees an irregular appearance ( Figure 1 ) . Without pruning or shearing' it is probable that only 30 to 40 per cent of those trees planted will be of saleable quality, whereas with shearing the number of saleable trees can be increased to 80 or 90 per cent of the total planted ( Figure 2 ) . It has been demonstrated by a number of studies that results of pruning may var\^con-iln this bulletin the terms shearing and pruning are used interchangeabh-with no distinction between the t\^'o.
siderably, depending upon the time of year when shearing was carried out (Brown, 1960; Brown, 1964; and Larsson, 1961) .
In the study by Brown ( 1964 ) was possible to link four of the sources rather closely to sources or ecotypes described by Wright and Baldwin ( 1957 ) and/or Wright and Bull (1963 (Brown, 1961 and terminal growth were subjected to analyses of variance. Tliis procedure was followed because it had been shown earlier (Brown, 1964) that these two factors were probably most important in affecting proper development of well-sheared Christmas trees. In discussions that follow, only these two factors are considered.
RESULTS
Brown (1964) showed that rather distinct patterns of bud set, limb formation and shoot growth developed on Scotch pine stems pruned at different times during the summer and that these patterns varied somewhat depending on weather conditions prevailing during tlie early part of the growing season. The study reported here revealed similar trends, but in addition showed that the origin of the seed can also greatly influence the patterns of limb development and shoot growth. These trends are discussed in detail in the sections that follow.
Effect of Time of Pruning on Effective Limb Formation
As shown in Table 2 and Figure 5 , the number of effective limbs formed on pruned stems varied considerably depending on time of shearing during the summer. In general, numbers of limbs were greatest after early-June to mid-July prunings, and then decreased constantly as shearing was done later in the summer. The analysis of variance (Appendix Table 1 ) showed that these differences were highly significant. In making comparisons among all means using the Least Significant Differences (LSD) technique, it was found that the early summer prunings (early- June to early-July) produced significantly greater numbers of effective limbs than did prunings made later in the summer and also that these numbers were significantly greater than those on unpruned controls. Results from these early season prunings were not significantly different from each other, however. In comparing results from prunings made later in the summer ( mid-July or later ) , significant differences were found for all possible comparisons, and in all cases except those for early-September prunings, the number of limbs were greater on pruned trees than on unpruned controls. In the case of trees pruned in September there was a 
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- (Brown, 1964 (Brown, 1964 Table 1 ). Figure 6A illustrates Figure 6B ) . If trees just becoming large enough to be sheared^^'ould nonnally grow only 12 to 16 inches without pruning, growth the year after pruning might be so greatly reduced as to leave terminals which were not large enough for pruning in the second year. In working with a southern source, however, growth after an early-July pruning might be expected to be considerably greater, say from 70 to 90 per cent ( Figure  6B ) of that on unpruned controls. In this case, shoot growth on smaller trees the year after pruning might still be sufficient to allo\\' for normal pruning the second year.
FIGURE 7
Terminal growth in Scotch pine pruned at four different times during the summer. The tree at the top left was pruned in early-June; the one at the top right was pruned in early-July; the one at the bottom left was pruned in earlyAugust; and the one at the bottom right was pruned in early-September.
There is a logical explanation why results of prunings vary in the manner that tliey do. Brown ( 1964 ) 
